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(54) MICROCHIP FOR WATER DISTRIBUTION AND WATER DISTRIBUTION METHOD USING 
IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the treatment 
time when a treatment to distribute very small 
substances such as particles, molecules or the like of a 
cell, an organella, a protein, a nucleic acid or the like is 
executed. 

SOLUTION: The microchip comprises a microchannel, in 
a prescribed shape, which is formed on a plane boardlike 
substrate. The microchip comprises a plurality of branch 
channels, in a prescribed shape, which are formed on the 
substrate and which are connected to the end part, on 
one side, of the microchannel. The microchip comprises 
a plurality of branch channels, in a prescribed shape, 
which are formed on the substrate and which are 
connected to the end part, on the other sidle, of the 
microchannel. 
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i|^2oo^3SjS^wsc^Ba-rSwi:;d5-e^^(Dr% ^la^ 

[0 0 6 31 *:tt^gaffi-^-ri?^n^5/>^l Ofi. 

^•^^^ 0^#^{l:LTgai3:Lfc5>iav':^^ 
i^^l^fiJcLTt.. ^fS^ia^>v^^i^^<^t:o:^Mft:;ei>«)ih 

[0 0 6 41 gp^. TK^^iaffl-^-r^ci^^;/^! oji. 
^/hife2 0 o^^ia-r5^s^#©{k-r^(^(-iSbfct> 

[0 0 6 51 ^ib\c. 7Kti^iaffl-^>r ^0,^7-1 0^ 
fflv>fc^/hi^2 0 0(^7Ktt5>ga(?5^^ji. m$i?tc^a<z) 

[0 0 6 61 rrT% JiieLfc7Kt±^7>iaffl-^-<^ nf^:y 

^1 o^ffii^:fc^ktt5>Bafc*>i^rti. /Ky^^u:/^y 




( 7 ) 
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tt^^^/U 17a P^d^A-r^ tthit^. 

255 y :y^/^;rK^?S^M2jK-h 1 8 b d> 2 

\tm3^m^^^/i-l 7 c^riliSUrmS/K- h 1 8 c 

rm4vi^— h 1 8 d;5^^7Ktt^lEffi'^^:5^n^5'>^l 0 10 
10 0 6 7] L75^L/.^;05?5. -^^^a^^s^^jui 6{C^ 

»t6^/h^ 2 0 0 <7)5>se(D4^ia^a^-rs r h<o^^^i£^, 

U=^y'f20(DX0\^. S«l 2(cm3^tf$^^^/H 

7 c/^^t;^{cii4^ii^^^^/n 7 d^^tt-rf-> ^3 

M 8 c ?:^b0^t-m4 7K- M 8 d<D^f:>^\cnm 
m 1 4 iCJ^fiK^ttyb^K- M 8 e (tK— M 8 e fl. ^ 
l^lI^^-l-^v'H 7 a>fc^W;im2^lI*^-¥-*/H 7 b 20 

ecoy^^X 6 a ^iIiiLTl>^„ ) fi^h. -^--T ^P^ir 

y y^^'^+e 1 0 2?i^t/iC7^:3r;;<. hy^t^^J ^;/^/c^ta 1 

0 4 ;d57Ki±^iaffl'^-r n ^ :y :/ 2 0 c^)^g|5-^ijftm * 

[0 0 6 81 tsiio. m 4 t::;^'r7Ki4^iam-^-r ^^^f- y 
:/2 0tciov^r. 7K^4^gaffi-^-r^n^-/^i ooit^ 
<i:i^— fe5v^^^1^^-r^«^^c{cov^r^^. lai (a) 

10 0 6 91 ^fc. ±m\^tzyk\^'7^Mm^4^m^yy^ 

1 o^ffii/^fc7Ki4^ia{c4oi/^rji. /If y3i^u>>/y =1 

-/Wj^S y 5/^/^7k^?S^® 1 M 8 a 1 ^tt 

y :y^/^7K^fK^m2^- M 8 b 2 
/H7bl^{c*AL. y:3i^U>^y 3— /u;5sy 
/.^til 0 2 c^t"^;^ h^:/7!i>y ^y^^^+Sl 0 4 <t;i>#Di 

1 0 0^^Lrf^i:rS]#ir7t^^ J; 9(:i^Sii-^3£^^ L 

h9>fi^V y^^til 0 4 i::d5|^Dil 0 O^r^LT 40 

S>l?f # ^ 6 J: ^ d^ft-r 5 r^»f£ (i: L-r ^ J: V V 
[0 0 7 01 rr-e. l^^^i-^^-^i-fl. 0»J;tf^. >if 
ym^u^i/y =2-/uj!)5y ^/^/^tK^tK^Mi h i 

8a (Hfi (a) {c^\^^xtE±:^{ciiLm:ir^. ) -^^h^ 
l^d^^-Y^/H 7 a f^lc^A-r^^ ^ t^l-. "r^:^}- 

y>^:^*^v yf-^^jiTkmm^m 4 ^-hi B d mi (a) 

7 dP^tC^gA^^o 

10 0 7 11 :i(7):^'^(;ifi. Igl5{c^i-J: 9tc. min< 

— hi 7 ad^bmi^ll^^-V^/H 7 art{;i«A$iXfc SO 
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y m^uvi/y /M5y 5^^/cC7K^?Sli, ^ffiio 
0$r^LT/if y^^uvi/y 3— /u;55y 10 2 

RS) --^tl!jur. m3^te^-r^yn 7 c^iii^L-cm 
3/if— h 1 8 c;i>^b7Kt^'9'iaffl'^-ri5^D^-/yi 0(^^ 
$B--«ttti^iL. M4;}f-M 7 d5(^^b«4^ll*^ 

^^/H 7 drtt^i^A^nfc-T^^;^ h^:/;ii^y -y^^iTK 

1 0 4 ^ LT-^-r ^n^-V^/H aj^^^aiE^-fSl (HI 
5#RS) -.^ibLT. Il2^tt^-V^/H 7b^iiiSL 
xm2yf^- his b^^f:>7K^4^Saffl-7'Y^n^5/::?'i 0 

[0 0 7 2] ^fz. _biBLfc7Ki4^iBffl-^-f iJ^D^ry:?' 
lOfi. 7K^42tB^i^^^cfflv^^(7)^ciSLTV^5;65. 7k 

[0 0 7 31 IP^. 2|s:^P>^{::J:S7Ki*5>Sfiffl-^-ri^n^ 

o<Dx.o\^m^^\^. ^^^^^^\^iQ(omm<om^ 

:fcV^r^tv^*ix. -^-r^n^-Y^yH 6;e>^^^lI*$tL^ 
[0 0 7 41 rtL{-<fcl9. h;{l^^^@<?57K^?K 

^'r^+i7!)5^«tfesvMifRi«L{c/^5j:5)tciii:(c 

»Ai-n(^J:v\ 
[0 0 7 5] ^fc. — 0(7)-^^^ n^A'^/H 6J^(:i^3 

[0 0 7 61 ±.m\^fz^o\:i^m(Di^mm^^ 

^^o^^^/H 6(C2SA-r5^}<— h^^tt^-^^/^c^ 

6(Di?^{|iJ(7)ji^^ioV^T^tt^*n> -^-r ^ n^-\-;^/l- 
1 6^^^^ii$^tv^^tef^-y^yi-^4*Toff^^i-^J: 
9t--r'5t ^t>J-. ^i^4:*:i*o(D^i!$^-y^/Hc:^*^ 
-frr 4 i^-ro;Jf- N ^JFMi-m^ J: < . i^^^KDnWi 

/n 6<7:>^^i||J(^)iStl5*5V^r-=E:i^■^*i^. ^ u=f'^:^;v 

1 6 75^P^5>ii^^n^^ii4^-Y^/i-^5:*:-foff^;^-r5 J: 

^tX 5 ffl-fo/if- h :^?|^j^i-tLj^ J: V \ 

[0 0 7 71 EP*>. miJ6^{c(^. 7Ktt^iacotg^<^-7-r 
iJrn^^^/H 6(^Pi^Rii(0^^^*5l>T-^n-^'nff^fi)c:^tt 
5 ^lii^ ^ ^ ^/wc^^ <h ti-a-r ^ t> CO -C ^ „ 

[0 0 7 81 /.^jb\ ±i5LytJ:9tc. I^iUWtc*^, tKI* 
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[0 0 7 91 *fc> 7|s:^P>qt;iJ:S;4ctt>9^iaffl-^'<^5^o^ 

Co 0 8 01 2m<D^t^'Sc^fj:^xh<^xi^. 20 

[0 0 8 1] /^*5. *^t^.i^ y -^-^.ifi^oAf^^^/^a 

[0 0 8 21 1. 2M^<7)7i<y-x— i:7Kcom'&it;0^b?'<^ 

(1-1) yt^V'^—(Dmm:y^v^^i^i^i:^v^—/i- 

(polyethylene glycol) , y^^y^ 
h^^^Cdextran), y >^n fc" U^-^/ y /i. 

(polypropylene glycol) , >^ V 
\f:='jVT — /t' (polyvinyl alcoho 
1 ) . T^y b':=i/H:''a y (p o 1 y v i n y 1 p y 
rrol idone) , ^/U-feyWn ^ — (m e t h y 
Icellulose),;^ h ^v^/K y U ^ y 
— (m ethoxypolyethylene k1 
y c o 1) , Kn:3f v^^^/l^-t/Un— >^ (e t 40 

hylhydroxyethylcel lulos 
e) . t Kc3:3r>^^u tVl^T^^:^ h^V (hydrox 
ypropyldextran), y ^ ^ — ( F i c 
o 1 ) . ift^T^^:^ (dextransul fa 

t e ) . v'p* ^/U7=>^ h^^' (carbox 

ymethyldextran) . i^p^ ^/U-fe 

/Un — ^ (carboxymethy 1 ce 1 lul o 
se) , -J^'f^J^^T ^ J ^'f^/V'f^:^V=7> (DEAE 
d e X t r a n) , U/<>' ( I e v a n) , ^^ttr^ 

(soluble starch), if BO 
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g?. :$oX.XJ^. wtt^(D^y-^-<^^«(*:/^^% 
[0 0 8 31 (1-2) ^.;(}D:^^ : J^^b^ h y A (N 
aCl) . mt:^V'>J>^ (KCl) . mit'^i^'^M. (C 
sCl) , itlkyVtfv^'^^A (RbCl) , mtV^i/M. 
(L i C 1 ) , e^g^y f^^A (L i 2 so. ) /^^^ 
[0 0 8 41 2. l®S(^^J^y-e-<b®:9^T'i^Wi:7K<50 

(2-1) ?J^y-^-CO^S: (1-1) {cmm<D:^])-r 

[0 0 8 51 (2-2) te^^^lW : V l^m:^ 'J ^ 
(potass ium phosphate) , 
h y ^M. (N a C 1 ) . ^/Urn — (g 1 u c o s 
e ) , tVUTy^=i— 7W (propyl alcoh 

o 1 ) , if^) (glycerol) . :/^/Hr 

n y )V:f (butyl cellosolve, bu 
tyl beta— hydroxyethylethe 
r) fa^. 

[00 8 61 3. 2mmk).^L(DTfs')'^—hi^ht^hfiL^ 

(3-1) ^v^—(Dmm: (1-1) {ciaifetDyKy-^ 
[0 0 8 71 {3-2) mmm<Dmm: (1-2) 

[0 0 8 81 ( 3 - 3 ) (g^^^WcoM^ : (2-2) 

[0 0 8 91 ±M\^t:.nm(omm\^. ^xr(o 

(1) 7!rM (7) <b;65-C#S^ 

[00 9 01 ( 1 ) -hfaufc^JSco?f^^tc*3v>r(i. tK 

+^^iaffl-^-r^nf^.y>^l 0. 2 0. 3 0fi^^l2CO 

[0 0 9 1] (2) _htsLfcll^ico?F^^Jc^o^/^-r^i. ^ 

^1 2^7)t^f:f^ b-CPDMS^;Si\ ^3n^l4<Dlt^ 

t>(^r-(i^£v^r ^(i^^T'fct). S^i 2-^l^ffi^i 4 
[0 0 9 21 (3) ±M\^fz.mm(Dmm\^^\^^x\^. jl 

iE^C:^oV^rI112 (a) (b) (c) (d) (e) ^#0B 

\.f^t^h mm u fcM^t :fxn^y^\-x.^ TRtt^i-gaffi ^ ^ 

n^iy:/l0. 2 0. 3 O^Saig-r^ti<?^<i: LfcjOv ^ 

<Di^t^A^^mu\ A(Di^mcommKJt^\:^x. m'^(omk 

:7'Dir;^{cJ:J9 7kti^iaffl-^-f ^n^-/:7'i 0. 2 0. 
3 o^Kig-rs J: 9{cLrt>J:v\ 
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15 



16 



[0 0 9 3] (4) ±m\^t:imm<Dmm^^i^^'x\^. 

[0 0 9 4] (5) _hlELfcm^£<^?f^ffi^ciov^-c^l. # 
^^flS^-v^/Hi. mi. m^-^^hmcm^K^-r lo 

^^m'M.KU^^i:>^tLX.o-^^m^x-h-Dx^x<. 

[0 0 9 51 (6) _hlSUfc^Jfe(7)?f^^{r^ol^T(i. 
6 <^#5>|l^^'Y^>'^(bJ*. -e-f >^ n^^^/H 6 

[0 0 9 61 (7) ±M\.fz.m:m(Dmmts:hm^±Mi. 
tz (1) 7!;^ (5) iiZ^ir^mmn. m-M-iicm^-^t^^ 

^Xoici.xh^\^\ 30 

[0 0 9 71 

[0 0 9 81 )^J.±m.m l.fz X o 

[0 0 9 91 ^^tC^fc. ;*:^B^f^. J^:^±Ift0.^LfcJ: 9 



[ia®COffli^/^Ift§gi 

[mil *^P.^{:ii:57Ktt5>gM-v-l'^D^:y:/<^m- 

<D'm^<omm^7v^\.^ mi (a) tinii (b) icjott^ 

A^1^m"Cfe»9. mi (b) fimi (a) {c::Jott6B- 
[m2l (a) (b) (c) (d) (e) ^tt^ifi 

^xi^y':r\ 0(D]Sjg>^u-fe;^^;^i-miB&I5^eqm 

(Dmm(D^m^7jk-r. mi (a) (c^is:i-^ift0>qmx*fo 

[msi 7k^^mz^\f^m^m<Dmi^mm'r^tLi^ 

[me] :^mm{z,x^7i<.^^Mm'^4^^'^y^<DmE. 
(D^mcoMm^^-r. mi (a) jc^^js-r^tft^mr^fc 
6. 

[^^-^col^P^l 

1 0. 2 0. 3 0 TKtt^^IBffi'^-f ^D^y:^ 

1 2 

12a. 14a ±® 
1 4 

1 4 b T® 

16a. 17aa. 17bb. 17cc. 17dd 

1 7 a mi5>ll$^^^/l- 

1 7 b m2^ll^^-V^/^ 

1 7 c m3^lli$^-Y^v'^ 

1 7 d Il4^|l*^^^/U 

18a ^ 1 h 

18b m2 h 

1 8 c M3:?K- h 

1 8 d 114^— h 

1 8 e 7i<— b 

1 0 0 ^® 

1 0 2 TKU^^uv^/y =3— >y^?:c 

+B 

1 o 4 h7>';55y ^y^/c^ti 

2 0 0 
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14m 



(a) 



1£ 

12m * 



["Vgwz > wii"*~^- , 



(b) 



•'1 7^ 
V7c 



(c) 



-17d 
17dd 



(d) 



/Zb 



/0 



17m 
(17b)^, 



TO 



(b) 





<iad> 



14] 



y7c 



[ma] 





(72)^0>^# Sft F^ — 2G042 AA01 BD12 BD20 CR03 FC04 

m^m^±Tfijj:fR.2mi^ mit^^m haio 

^ 2G0S8 AA09 CCOO DA07 

4B029 AA07 AA23 AA27 RROl BB15 

BB20 CCOl FA15 
4D056 ABll BA12 CA04 CA07 CAll 



